Analysis of T-cell subset proliferation at afebrile and febrile temperatures: differential response of Lyt-1+23- lymphocytes to hyperthermia following mitogen and antigen stimulation and its functional consequence on development of cytotoxic lymphocytes.
Poikilotherms are now known to increase their survival by behaviorally induced fevers in response to pathogenic infection. Increased host resistance to viral and bacterial infections has also been noted in homeotherms whose body temperature has been elevated by manipulation of ambient temperature. These observations suggest that fever may increase host resistance by augmenting acquired immunity; thus, this highly conserved response during evolution may provide a survival advantage against environmental pathogens. This possibility has prompted us to investigate the influence of a temperature characteristic of a modest fever in humans (39 degrees C) on T-cell proliferation and function. Our studies revealed that T-cell mitogenesis was enhanced when cultures were incubated at the febrile temperature (39 degrees C). Analysis of T-cell subsets demonstrated that temperature enhanced the mitogenic (Concanavalin A) response of Lyt-1+23- splenocytes; in contrast, hyperthermia was deleterious to lectin-driven proliferation of the Lyt-1-23+ population even in the presence of large quantities of recombinant interleukin-2 (rIL-2). B-cell mitogenesis was invariably inhibited by hyperthermia over a broad range of concentrations of lipopolysaccharide (LPS). Although T-cell mitogenesis was enhanced at the febrile temperature, T-cell proliferation induced by alloantigens or by a murine pathogen, Sendai virus (SV), was diminished at the febrile temperature. Hyperthermia inhibited SV-induced proliferation of Lyt-1+23- lymphocytes, indicating that a febrile temperature can either augment or inhibit T-cell proliferation of the same T-cell subset depending upon the activation signal (i.e., lectin or antigen). Because effector cell development depends upon antigen-induced clonal expansion (proliferation), we evaluated the influence of temperature on primary cytotoxic thymus (T)-derived lymphocyte (CTL) responses against alloantigens and secondary CTL responses against SV under afebrile and febrile conditions. We consistently observed that the induction of alloreactive and virus-specific CTL was diminished in cultures incubated at the elevated temperature, suggesting that a thermosensitive event(s) exists in the progression of CTL derived from either CTL precursors (CTLp) or memory CTL. Furthermore, hyperthermia reduced the number of SV-specific CTL detectable by limiting dilution analysis, suggesting that another event independent of clonal expansion was thermolabile during effector cell development. In view of these results, we suggest that it may be premature to conclude that the observed increase in host resistance induced by a febrile state is mediated by enhanced cell-me